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LOW-PRESSURE MERCURY VAPOR DISCHARGE 
LAMP ' 

The invention‘ relates to a low-pressure mercury 
vapor discharge lamp having, around an electric stabili 
zation ballast which is necessary for the operation of the 
lamp; a discharge vessel which is closed in a vacuum 
tight manner and which encloses electrodes between 
which a discharge is present during operation of the 
lamp. The discharge vessel contains mercury and a rare 
gas and is shaped and dimensioned such that the dis 
charge path is curved in one or more places. Such a 
lamp is disclosed in U.S. Pat. No. 3,899,712. 

This US. patent discloses compact cylindrical low 
pressure mercury vapor discharge lamps which can be 
placed in luminaires having holders for incandescent 
lamps for general lighting purposes. In the above-men 
tioned lamps the centrally positioned stabilization bal 
last is surrounded by the discharge vessel, which con 
sists of two slightly tapered glass cylinders which bear 
against each other, a helical groove having been pro 
vided to form the discharge path in at least one of the 
cylinder walls. " 

A centrally positioned ‘stabilization ballast makes it 
possible to reduce the dimension of the lamp to a mini 
mum and to shape the lamp in. such manner that it re 
sembles an incandescent lamp. In the known lamp the 
stabilization ballast (consisting of, for example, a plural 
ity of turns of insulated copper wire around a laminated 
iron core) is surrounded in such manner by the wall of 
the cylindrical discharge vessel that there is only a 
relatively small aperture at the top of the lamp. As a 
result thereof, because of a relatively poor ventilation, 
the temperature of the ballast can increase during opera 
tion of the lamp to an unwanted high value. Too high an 
operating temperature of the ballast results in deteriora 
tion of the insulation of the copper wire and in a re 
duced ef?ciency of the ballast. Added to this is the fact 
that the temperature in the discharge vessel increases 
during operation of the lamp to such a high value owing 
to heat-radiation of the ballast that the optimum mer 
cury vapor pressure for a highest possible conversion 
ef?ciency of electric power applied to the lamp into 
ultraviolet radiation is exceeded. This causes the lumi 
nous ?ux and the ef?ciency of the lamp to decrease. 
The invention has for its object to provide a low-pres 

sure mercury vapor discharge lamp having a discharge 
vessel which surrounds the ballast, the adverse effects 
due to heat-generation in the ballast being avoided. 
According to the invention, a low-pressure mercury 

vapor discharge lamp of the type described in the open 
ing paragraph is characterized in that a thin-walled 
member of a heat-conductive material which bears on a 
major portion of the outer surface of the ballast is pro 
vided between the discharge vessel and the ballast, this 
body having a collar which extends as far as the surface 
of the discharge vessel remote from the. ballast, to dissi 
pate the heat generated by the ballast to the surrounding 
atmosphere. ‘ . 

The temperature in the discharge vessel and in the 
ballast of a lamp of the invention remains during opera 
tion at such a value that the ef?ciency of the lamp (the 
ballast included) is as advantageous as possible. The 
operating life of the lamp is not adversely affected by 
untimely failure of the ballast owing to a high operating 
temperature._ In the lamp it is prevented that the heat 
radiated by the ballast causes the mercury vapor pres 
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2 
sure in the discharge vessel to increase to an excessively 
high value. A block-shaped ballast consisting of a lami 
nated iron core having a coil of insulated copper wire is 
often used in the lamp. The thin-walled member (the 
heat sink) bears upon substantially all the consecutive 
edges of the iron lamellae. Consequently, the heat flow 
can be rapidly dissipated by the heat sink. This is partic 
ularly of interest for (frequently used) ballasts in which 
a thin insulating layer is provided between two consec 
utive lamellae which would strongly impede the ?ow of 
heat (without an abutting cooling body) in the direction 
perpendicular to the major surfaces of the lamellae. In a ' 
lamp of the invention substantially every lamella is‘ in 
thermal contact with the heat sink, so that adequate heat 
dissipation is produced from the entire surface of the 
ballast. Satisfactory results have been obtained with a 
thin-walled heat sink which bears on at least 75% of the 
total outer surface of the ballast. The collar necessary 
for the dissipation of heat to the surrounding atmo 
sphere of the lamp is secured, for example, by means of 
a spot welded or cemented connection, as a separate 
component to the portion of the body which surrounds 
the ballast. In an embodiment the collar forms one 
whole with the remaining portion of the heat sink bear 
ing on the ballast. In that embodiment the collar is, for 
example, a folded portion of the wall of a cylinder or 
can made from an aluminium plate and positioned 
around the entire ballast. Such case can be easily mass 
produced. Aluminium is easy to deform, has a low 
weight and is a good heat conductor. In a practical 
embodiment the collar forms, for example, at the same 
time part of the wall of a lamp base which includes, for 
example, a starter. The collar then engages around the 
discharge vessel portion which is located near the lamp 
base and extends as far as the outer circumference of the 
discharge vessel (which forms, for example, at the same 
time the outer wall of the lamp), causing the dissipation 
of heat both by radiation and convection to be as advan 
tageous as possible. In that region the said collar may, 
for example, be provided with a corrugated surface or 
with other means to increase the heat radiation, such as 
an organic lacquer applied onto the exterior wall of the 
collar, which lacquer also makes the lamp safer to 
touch. It has been found that in lamps having a shape in 
accordance with DE~OS No. 2,904,864 (which corre 
sponds to US. Pat. No. 4,260,931) wherein the ballast is 
enclosed by a dome-shaped discharge vessel, a tempera 
ture difference of approximately 20° C. could be 
achieved between the temperature of the ballast (hottest 
place) and the temperature of the exterior wall of the 
collar. Also in lamps having a shape in accordance with 
DE-OS No. 2,942,846 (which corresponds with US. 
application Ser. No. 85,460 ?led Oct. 17, 1979) wherein 
a centrally positioned ballast is enclosed by a folded 
tubular discharge vessel which is enclosed by an outer 
bulb a comparable temperature difference has been 
realized by means of a can with collar, this can enclos 
ing the whole ballast (the collar gripping around the 
outer bulb wall). ‘ 

In an embodiment of a low-pressure mercury vapor 
discharge lamp of the invention a thin layer of electri 
cally insulating material (for example a thin ?lm or 
nylon) to make the lamp safer to touch by hand has 
provided between the wall of the body and the surface 
of the ballast. No additional provisions on the exterior 
wall surface of the collar are then necessary. 

In a second embodiment of a lamp of the invention a 
re?ecting layer (consisting of, for example, titanium 
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dioxide) is provided on the wall portion of the body 
which faces the discharge vessel to increase the lumi 
nous ?ux of the lamp. 

In a further embodiment of a lamp of the invention a 
portion of the wall of the collar of the heat sink has such 
a shape, that it bears locally on an appendix in the dis 
charge vessel wall,,this appendix containing an amal' 
gam (for example an amalgam consisting of mercury, 
indium and bismuth). The good heat-conducting prop 
erties of the heat sink are used to keep the wall of the 
appendix of the discharge vessel at a relatively low 
temperature. During operation the mercury vapour 
pressure in the discharge vessel is kept at the above 
mentioned constant value (approximately 6 X 10-3 torr) 
by means of the amalgam on the comparatively cool 
wall of the appendix. To cool the wall of the appendix 
the collar of the thin-walled member is provided with, 
for example, a metal tape or foil which grips around the 
appendix. It is alternatively conceivable that a cured 
heat-conducting paste or cement is provided for this 
purpose between the wall of the body and the appendix. 
In a practical embodiment there is a skein or pallet of 
aluminium foil. 
Lamps of the invention are an alternative for incan 

descent lamps, particularly in places and in luminaires 
where the temperatures may rise to rather high values 
owing to poor ventilation. The ef?ciency of the lamps 
of the invention is not only advantageous compared 
with incandescent lamps but also when compared with 
other compact discharge lamps. 
The invention will now be further described with 

reference to the accompanying drawings which show 
by one of various embodiments of a lamp in accordance 
with the invention. 

In the drawing: 
FIG. 1 is an elevational view of a lamp according to 

the invention, v 
FIG. 2 shows a longitudinal cross-section through a 

lamp of FIG. 1, and 
FIG. 3 shows a cross-sectional view on the plane 

III-—III of a lamp of FIG. 1. 
Referring now to FIGS. 1, 2 and 3, the lamp shown 

comprises a cylindricaldischarge vessel 1 one end of 
which is closed in a dome-shaped manner, the discharge 
vessel enclosing an electric ballast which is necessary 
for the operation of the lamp. FIG. 1 shows only the 
outer wall of the discharge vessel. This outer wall is at 
the same time the outer wall of the lamp. The lamp 
further comprises an inner wall 2 one end of which is 
closed in a generally dome-shaped manner; the dis 
charge vessel is enclosed by the walls 1 and 2. These 
walls 1 and 2 are connected to each other in a gas-tight 
manner (for example by means of glass enamel) in the 
region of the edge 3 of the cylindrical discharge vessel 
1. The wall 2 has a groove 4, which is curved in a plu 
rality of places causing the discharge path to be folded 
between the electrodes 5 and 6. Electrode 6 is not 
shown in FIG. 1. The discharge path is limited by the 
wall of the groove 4 in wall 2 and the portions of wall 
1 which face the groove 4. (The discharge path is 
shown in FIG. 1 as a dark stripe). In a practical embodi 
ment only the wall portions facing the discharge path 
are coated with a luminescent layer (shown in FIG. 3 as 
a thick line 70), while the intervening portions (such as 
712) of the wall 2 between the groove portions 4 and the 
portion 7c of wall 1 facing them (which portions are 
located at a very small distance from each other and 
de?ne a gap) are free from luminescent material. Such a 
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4 
lamp is disclosed in DE-OS No. 2,904,864. The dis 
charge vessel further contains mercury'and a rare gas. 
The lamp further comprises a lamp base 8 with threaded ‘ 
sleeve 9, so that the lamp is suitable for use in incandes 
cent lamp sockets. The lamp base 8 may for example 
enclose a starter. The electric stabilization ballast 10 
(see FIG. 2) consists of a plurality of turns of insulated 
copper wire 11 around a laminated iron core 12. The 
ballast is fully enclosed by the wall of the discharge 
vessel and the wall of the lamp base. 
Between the wall 2 and ballast 10 is a thin rectangular 

tube 13 serving as heat sink of a heat-conducting mate 
rial such as aluminium, which bears on a largest possible 
portion of the outer surface of the ballast. In this em 
bodiment the tube 13 bears on approximately 85% of 
the outer surface of the ballast, which is formed by the 
edges of the lamellae (a few of them denoted, by way of 
example as 12a, 12b, 12c). The tube is provided with an 
aluminium collar 14 having the general shape of a trun 
cated cone which extends to surround the edge the 
discharge vessel wall 1, the collar being connected at its 
apex to the wall of tube 13. In this manner the heat 
generated in the ballast is dissipated to the surrounding 
atmosphere during operation of the lamp such that the 
body functions as a heat sink. The collar further has an 
annular lip 15 by means of which the tube is connected 
to the discharge vessel. The base 8 is also connected to 
the collar. In order to make the lamp safe when touched 
by hand, an electrically insulated synthetic resin (such 
as nylon) material film 16 (shown in the drawing by 
means of a broken line) which is approximately 0.2 mm 
thick has been provided between the wall of tube 13 and 
the iron core 12. The ?lm hardly impedes the heat dissi 
pation as the largest possible area of the tube 13 bears on 
the ballast. The material of the ?lm is chosen so that the 
temperature gradient between the ballast and the tube 
measured across the foil surfaces is small. 
The exterior wall of the aluminium tube 13 is coated 

with a re?ecting layer of titanium dioxide 18 to increase 
the luminous ?ux of the lamp. In one embodiment the 
wall of tube 13 is provided in the region of the discharge 
path with a special, conducting layer (comprising for 
example $1102) to facilitate starting of the lamp. 
A portion of the wall of collar 14 extends to near an 

appendix 19 in the wall of the discharge vessel, this 
appendix containing an amalgam 20 which keeps the 
mercury vapor pressure in the discharge vessel at an 
optimum constant value. This appendix is part of an 
exhaust tube ‘which is used during manufacture of the 
lamp for evacuation of the discharge vessel. The wall of 
appendix 19 is kept by the wall of collar 14 at a tempera 
ture which is advantageous for providing an optimum 
mercury vapor pressure, by means of a pellet 21 of 
aluminium foil pushed between the wall of the appendix 
and the wall of the collar 14. Such a pellet has the ad 
vantage that it properly encloses the appendix wall and 
that it is a good heat conductor. The amalgam 20 con 
sists of, for example, an alloy of indium and bismuth. In 
a practical embodiment of a lamp of the invention the 
overall length of the lamp (including the lamp base) was 
approximately 10 cm. The outside diameter of the lamp 
envelope was approximately 6 cm. Folding the groove 
containing the discharge path in a relatively large num 
ber of places (for example in three places, near the lamp 
base) results in an overall length of the discharge path of 
approximately 40 cm. The dimensions of the ballast 
were 34.0 X 34.0X 50 mm. The dimensions of the tubular 
portion of the aluminium heat sink 13 were 
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34.5X34.5X65 mm and the wall was approximately 1 
mm thick. With a power of 20 W applied to the lamp 
and ballast, the energy dissipation in the‘ ballast was 
approximately 6.5 W, the temperature difference AT 
between the hottest spot in the ballast (in the region of 
the coil) and the exterior surface of the collar being 
approximately 20° C. A thin synthetic resin material 
?lm, approximately 0.2 mm thick, was provided be 
tween the wall of the heat sink 13 and the ballast, to 
make touching the lamp safer. 
What is claimed is: \ 
1. A low-pressure mercury vapor discharge lamp 

which comprises: ' ' 

an electric stabilization ballast; 
a discharge vessel in which is closed in a vacuum 

tight manner and which encloses electrodes be 
tween which a discharge is present during opera 
tion of the lamp, said discharge vessel containing 
mercury and a rare gas, said discharge vessel being 
shaped and dimensioned so that the discharge path 
is curved in one or more places; 

a thin walled member of a- heat conductive material 
disposed in heat conducting relation with a major 
portion of the outer surface of said ballast, substan 
tially all of said member being intermediate said 
ballast and said discharge vessel; and 

a heat conducting collar extending from said thin 
walled member, said collar engaging said discharge 
vessel and said thin walled member consisting of 
aluminium. 

2. A low-pressure mercury vapor discharge lamp as 
claimed in claim 1 wherein an electrically insulating 
layer is provided between the wall of said thin walled 
member and said ballast. 

3. A low-pressure mercury vapor discharge lamp 
which comprises: 

an electric stabilization ballast; 
a discharge vessel which is closed in a vacuum-tight 
manner and which encloses electrodes between 
which a discharge is present during operation of 
the lamp, said discharge vessel containing mercury 
and a rare gas, said disclosure vessel being shaped 
and dimensioned so that the discharge path is 
curved in one or more places; 

a thin walled member of a heat conductive material 
disposed in heat conducting, relation with a major 
portion of the outer surface of said ballast, substan 
tially all of said member being intermediate said 
ballast and said discharge vessel; and 

a heat conducting collar extending from said thin 
walled member, at least a portion of said member 
or said collar facing the discharge vessel is pro 
vided with a re?ecting layer. 

4. A low-pressure mercury vapor discharge lamp 
which comprises: 

an electric stabilization ballast; 
a discharge vessel which is closed in a vacuum-tight 
manner and which encloses electrodes between 
which a discharge is present during operation of 
the lamp, said discharge vessel containing mercury 
and a rare gas, said discharge vessel being shaped 
and dimensioned so that the discharge path is 
curved in one or more places; 

a thin-walled member of a heat conductive material 
disposed in heat conducting relation with a major 
portion of the outer surface of said ballast, substan 
tially all of said member being intermediate said 
ballast and said discharge vessel; and 
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6 
a heat conducting collar extending from said thin 

walled member, said collar engaging said discharge 
vessel and at least a portion of said member or said 
collar facing the discharge vessel being provided 
with a reflecting layer. 

5. A low-pressure mercury vapor discharge lamp 
which comprises: . 

an electric stabilization ballast; 
a discharge vessel which is closed in a vacuum-tight 
manner and which encloses electrodes between 
which a discharge is present during operation of 
the lamp, said discharge vessel containing mercury 
and a rare gas, said discharge vessel being shaped 
and dimensioned so that the discharge path is 

, curved in one or more places; 

a thin-walled member of a heat conductive material 
disposed in heat conducting relation with a major 
portion of the outer surface of said ballast, substan 
tially all of said member being intermediate said 
ballast and said discharge vessel; and 

a heat conducting collar extending from said thin 
walled member, said collar engaging said discharge 
vessel, said thin walled member consisting of alu 
minum, and 

at least a portion of said member or said collar facing 
the discharge vessel being provided with a re?ect 
ing layer. 

6. A low-pressure mercury vapor discharge lamp 
which comprises: 

an electric stabilization ballast; 
a discharge vessel which is closed in a vacuum-tight 
manner and which encloses electrodes between 
which a discharge is present during operation of 
the lamp, said discharge vessel containing mercury 
and a rare gas, said discharge vessel being so 
shaped and dimensioned so‘ that the discharge path 
is curved in one or more places; 

a thin-walled member of a heat conductive material 
disposed in heat conducting relation with a major 
portion of the outer surface of said ballast, substan 
tially all of said member being intermediate said 
ballast and said discharge vessel; and 

a heat conducting collar extending from said thin 
walled member, 

said discharge vessel having a projecting appendix 
containing an amalgam, a wall portion of said col 
lar being dimensioned and configured to bear on 
said projecting appendix. 

7. A low-pressure mercury vapor discharge lamp 
which comprises: 

an electric stabilization ballast; 
a discharge vessel which is closed in a vacuum-tight 
manner and which encloses electrodes between 
which a discharge is present during operation of 
the lamp, said discharge vessel containing mercury 
and a rare gas, said discharge vessel being shaped 
and dimensioned so that the discharge path is 
curved in one or more places; 

a thin-walled member of a heat conductive material 
disposed in heat conducting relation with a major 
portion of the outer surface: of said ballast, substan 
tially all of said member being intermediate said 
ballast and said discharge vessel; and 

a heat conducting collar extending from said thin 
walled member, said discharge vessel having a 
projecting appendix containing an amalgam, a wall 
portion of said collar being dimensioned and con 
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?gured to bear on said projecting appendix, said 
collar engaging said discharge vessel. 

8. A low-pressure mercury vapor discharge lamp 
which comprises: 
an electric stabilization ballast; 
a discharge vessel which is closed in a vacuum-tight 
manner and which encloses electrodes between 
which a discharge is present during operation of 
the lamp, said discharge vessel containing mercury 
and a rare gas, said discharge vessel being shaped 
and dimensioned so that the discharge path is 
curved in one or more places; 

a thin-walled member of a heat conductive material 
disposed in heat conducting relation with a major 
portion of the outer surface of said ballast, substan 
tially all of said member being intermediate said 
ballast and said discharge vessel; and 
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8 
a heat conducting collar extending from said thin 

walled member. 
said thin walled member consisting of aluminum, and 

said discharge vessel has a projecting appendix 
containing an amalgam, a wall portion of said col 
lar being dimensioned and con?gured to bear on 
said projecting appendix. 

9. A low-pressure mercury vapor discharge lamp as 
claimed in claim 8, wherein said collar includes a pellet 
of aluminum foil which bears on said appendix. 

10. A low-pressure mercury vapor discharge lamp as 
claimed in claim 9, wherein said collar includes a pellet 
of aluminum foil which bears on said appendix. 

11. A low-pressure mercury vapor discharge lamp as 
claimed in claim 10, wherein said collar includes a pellet 
of aluminum foil which bears on said appendix. 
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